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Import Elasticities for Brazil, 1953-1970
by
Richard Weisskoff*
He was young in the wildwood:
Without nets I caught him!
Nay; look without fear on
The Lion; I have ta*en him!
—AgSv^ to Cadmus in
Euripedes, The Bacchae**
I. Introduction
The literature of development: basic applications of trade elasticities
Quantitative models of Import demand have revolved around numerical
estimates of demand elasticities for a number of theoretical and practical
reasons. Especially in the Latin American context, much of stimulus and
direction of postwar development is said to have its origin in the reaction to
the trade constraint, and the style and speed of the industrialization in the
*Iowa State University (Ames). An earlier draft was presented at the
Conference on New Approaches to Trade sponsored by the Institute of Development
Studies, University of Sussex, 8-12 September 1975. The author wishes to
acknowledge the continuing cooperation of Br. Jos^ Bastos Tavora of the Funda^ao
I.B.G.E. (Rio de Janeiro) and Professor Paul G. Clark of Williams College.
Partial support was provided by a grant from the National Bureau of Economic
Research for quantitative research in Latin America.
**Quoted from the Gilbert Murray translation in Nine Greek Dramas. Harvard
Classics, Vol. 8, New York: P. F. Collier and Son, 1919, p. 423.
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reaction to the increasing pressure of import demand-^ Asomewhat different
model views development from the reverse angle and mechanically searches for
evidence of the impediment that periodic trade imbalances supposedly place in
2
the path of growth.
Underlying the central position of the trade sector and trade policies—the
practical implications of deficit- and the consequences of remedial actions—lies
the theoretical framework regarding the nature of the import and export
functions. Using the language of comparative statics, Meade (1951/63)*
qualifies the fundamental balance conditions with all sorts of complicating
interventions which may apply irrespective of the apparent sums of the trade
elasticities, for example, the initial inequality in the import and export
levels; the changing structure of interest and dividends on the service
balance; the specification of the external debt in terms of local equity
capital or foreign currency; and the segregation of traded products from
3
import-competing or home-traded markets, to mention but a few. Despite the
numerous qualifications, however, Meade concludes that the impact of trade
policies on economic welfare depend on the coefficients. "The great issue
of fact, therefore," he wrote, "is the actual size of these elasticities.
On this question much more statistical and factual research needs to be
4
undertaken..
*Where chronology is relevant, the dual dates within the parenthesis refer
to the original edition and to the bibliographical citation, respectively.
Page numbers refer to the latter edition.
^Compare the views presented in ECLA (1964) to H. G. Johnson (1964), esp.
pp. 109-114. For later perspectives, see Hirschman (1968) and Baer (1972).
2
See MacBean (1966) for the early statement of the model and a case-by-case
testing. See Massel, et al. (1972) and Voivodas (1974) for recent examination.
3
See Meade (1963) p. 72, n. 1 and p. 152, n. 1; pp. 213-215; pp. 242-247,
for discussion of these qualifications.
4
Meade (1963), p. 323. Stolper's (1965) distinction between imports of
consumer and capital goods implies a further complication, still unexplored,
to the treatment of summing sets of trade elasticites.
«r
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Despite the caveats in the static situation, H. G. Johnson (1960) and
(1972) continues to place heavy emphasis on the role of aggregate trade
elasticities in dynamic, general equilibrium models but with considerably
less regard for any Meade—like reservations,^ Nevertheless, discussion of the
consequence of short-run remedial policies—the impact of devaluation or
tariff changes—are implicitly based on these models and therefore depend
critically on the magnitude of the inq>ort and export elasticities. If the sum
of the elasticities proves "favorable" and if a trading country manipulates
her policy instruments judiciously, then with luck she may regain her balance
and reap the benefits of trade, growth, and social welfare, in even a second-
best world,^
Taken in historical perspective, evidence of the supposed benefits of
trade and specialization still evoke doubts which, not unsurprisingly, persist
with repeated visitations to the problem. After twenty-five years, H. W.
Singer (1975) is, for the most part, satisfied with his earlier (1950) critique.
He writes currently that twenty-five years ago he probably underestimated the
true role of technology because of his preoccupation with commodities (his
eiqjhasis) and the formal obfuscations of geography. "...The real source of
maldistribution of the gains from progress between different t3T>es of countries,"
In a recent essay, "The Itonetary Approach to Balance-of-Payn^nts Theory"
(1972), H. G. Johnson specifically excludes complications due to "the composi
tion of the balance of payments as between current account, capital account
and overall balance, as well as the question of changes in the structure...that
may occur as a country passes through various stages of economic growth. Never
theless, he continues, "they [the models] will, I hope, provide some interesting
insights into balance-of-payments phenomena," (p. 237).
^See Meade (1951/63), especially Chapters 24 and 31, and H. G. Johnson
(1960) as examples. Caves (1960/63) summarizes trade models especially in
"The Role of Demand in International Trade Models," and "Methods of Welfare
Analysis," Chapters 7 and 8, pp. 190-241.
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he now concludes, "is the nature of modem technology, and specifically the
concentration of the power to develop new technology..." (p. 378). But how is
that power concentrated, preserved, and expanded?^
The reality of power to which Singer alludes is not in Itself an abstract
concept but is rather the concrete expression of inonopoly control over the
application of science to production. "Science, generally speaking, costs the
capitalist nothing, a fact that by no means hinders him from exploiting it,"
Marx (1867/1967) had noted a century ago. "The science of others is as much
g
annexed by capital as the labour of others." As for Singer's observation that
it is the power of modem technology that explains the unequal gains from
trade, another theoretician, working from an altogether different perspective,
has identified five other developments which bear on the question: (1) rising
concentration in production and ownership on an international scale; (2) the
unity of interests between financial and industrial capital; (3) the world-wide
movement of capital; (4) the segmentation or "vivisection" of world markets by
multinational companies; and (5) the territorial division of the globe among
the industrialized nations. "Finance capital does not want liberty, it wants
"Power...is relative," has answered Caves (1963), p. 238, quoting A. 0.
Hirschman (1945), p. 6, who quotes R. G. Hawtrey (1930), p. 27. "The gain of
one country is necessarily loss to others; its loss is gain to them. Conflict
is of the essence of the pursuit of power." Also see Caves (1963), pp. 238-241,
for a concise discussion of power in the context of neo-classical trade theory.
Contrary to his own self-criticism. Singer (1975) did begin as did Marx (1867/
1967), "Commodities," Chapter 1, pp. 35—83, but the former has come to very
different conclusions.
g
Quoted from Marx (1967 edition), p. 386, n. 2.
9
Paraphrased from Lenin (1917/39) Chapter 7, "Inq^erialisra as a Special
Stage of Capitalism," p. 89.
Marx (1867) had remarked earlier on these embryonic loovements:
Hand in hand with this centralization, or this expropriation
of many capitalists by few, develop, on an ever-extending
scale, the cooperative form of the labour process, the
conscious technical application of science, the methodical
*»
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domination," writes Lenin (1917/37), p. 34, quoting Hilferding (1912).
"Finance capital is such a great,...such a decisive force in all econonic and
international realtions, that it is capable of subordinating to itself, and
actually does subordinate to itself, even states enjoying complete political
independence."^^ For even in a narrower analysis of market power by conteti5>or-
ary theorists, considerations of Fellner*s conjectural interdependence or of
Fox*s spatial equilibrium would lead to a substantially more realistic treatment
^ . 11
of trade.
10
cultivation of the soil, the transformation of the instru
ments of labour into instruments of labour only usable in
common, the economizing of all means production by their
use as the means of production of combined, socialized
labour, the entanglement of all peoples in the net of the
world-market, and this, the international character of the
capitalistic regime. [Vol. I, p. 763]
I
Quoted from Lenin (1917/39), p. 81. "It goes without saying," he wrote,
that if capitalism could develop agricul ture,... if it could
raise the standard of living of the masses, who are
everywhere still poverty-stricken and underfed, inspite of
the amazing advance in technical knowledge,...if capitalism
did these things, it would not be capitalism; for uneven
development and wretched conditions of the masses are
fundamental and inevitable conditions and premises of this
mode of production. [Pp. 62-63]
Nor are the trade theorists and reformers who speak for the interests of expand
ing capital to be heeded, for they
...of course, try to belittle the importance of facts of
this kind by arguing that it "would be possible" to obtain
raw materials in the open market without a "costly and
dangerous" colonial policy; and that it would be "possible"
to increase the supply of raw materials to an enormous
extent "simply" by improving agriculture. But these
arguments are merely an apology for imperialism, an
atteii5)t to eni)ellish it, because they ignore the principal
feature of modem capitalism: monopoly. [P. 83]
Compare the four factors which affect the outcome in bargaining situations
in Fellner (1949/60), pp. 24-28, and Fox, (1958), "Econometric Models in Foreign
Trade Policies" and "A Spatial Equilibrium Model" of interdependent commodities.
Chapters 8-10, pp. 154-211, all to S. Hymer (1971) and (1972), and Bertrand
(1975), for purpose, reality, and application.
%V
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The point here is simply that trade relationships, even if stated in
econometric form, summarize more than a supposed propensity or preference for
certain types of foreign goods. Moreover, to attribute post-World War II
adjustments in Third World development and trade to the "malleability" of
tastes and to the imitative growth of consumption patterns without so much as
a mention of the realignment in the global division of labor and the reemergence
of new capitalist powers in Asia and Europe and consequential competition for
1 9markets, may indeed appear myopic, if not apologetic. Certainly realistic
trade models must accommodate not only the money exchange of final use—values
(usable commodities), but also the inter-country movement of partial and
unfinished goods in different stages of the production process. Thus, the
Brazilian demand for imported combine-harvesters to aid in soybean cultivation
for export to the European livestock market summarizes the aggressive expansion
and global repartition of production involving world—wide movements of raw
materials, tools, and labor power in search of fresh value and surplus—value
Setting aside both the narrow qualifications of conventional trade
theorists and the broader interpretations of Marxian political economy,
empirical measurement of trade elasticities has proceeded with the intended
12See Caves' (1963) discussion of Myint and Nurske, p. 209. In his
reference to malleable tastes as "an essential mechanism of the development of
xntemational trade in the backward countries," could Myint have possibly
intended to mean the rising demand for raw materials in the industrialized
countries and the "spinning-off" of labor-intensive manufactures to their "less
developed partners, rather than trade in basic food, clothing, or medicine?
Contrast Myint (1958) with Emmanuel (1972).
13In the last five years, Brazil has taken second place only to the U.S.
as the world s major exporter of soybeans as a livestock feed grain. For the
formulas on the circular movement of money-capital, commodity-capital, and
=1° differ significantly from the neo-classical viewpoint,ee Marx (1867/1967), Vol. II, e p. Chapters 1-4. D. Evans (1975) surv ys
conventional international trade theory from a Marxian perspective.
>•
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14
objective or providing stuctural coefficients in the formulation of policy.
More disaggregated models of demand elasticities have also been undertaken in
order to forecast specific import needs constraints, anticipate eventual
bottlenecks, or to plan for foreign assistance in the growth context. One
type of disaggregated in^ort model suppresses the price variable altogether,
and in the interest of sectoral detail, simply fixes imports as a stable or
changing proportion of total supply.A second type of model allows relative
prices to influence substitution between broad categories of iii5>orted goods
and domestic goods,
A variation in this latter direction, though differently motivated, focuses
on the estimation of a disaggregated family of imports for which local price
competition proves relevant and the aggregation constraint binding.These
studies bear certain parallels to eii5>irical studies of household expenditures,
complete with analogous aggregation problems implicit in constrained maximiza
tion. But to pursue the analogy more fully, we must also be prepared to
postulate a single community welfare function for all enterprises throughout
14
See Houthakker and Magee (1969) and Khan (1974) for estimates of sets of
trade elasticities, and Cooper (1971) pp. 483-508, for evidence on the effects
of exchange devaluation on changing imbalances and on the internal price level.
^See Bruno (1966), p. 331, on Israel and Westphal (1971), p. 67, on
Korea for statements of standard fixed-coefficient iTiqjort demand. .Both Van
Rijckegjiem (1969), p. 381, on Brazil and T. Weisskopf (1971), pp. 104-110,
on India allow for a changing proportion of imports to total supply in their
models of imports substitution.
Thorbecke and Condos (1966), p, 192, include a relative price variable
for imports of consumer goods for Peru; Adelman and Chenery (1971), pp. 193
and 208, build price elasticities for all five iii5>ort categories in their
development model of foreign aid for Greece, In a more general model, Chenery
and Raduchel (1971), pp. 34-35, allow for broad substitution between imports
and local goods.
See Burgess (1974) and Khan (May 1975) as recent examples. The former
assumes separability between groups of inputs and between inputs and outputs
in his n»del of in5>ort demand.
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the period, the conformity of private cost minimization and public welfare
maximization, a binding aggregation constraint, and the possibility of extensive
substitution between import categories. But even in empirical studies of '
household expenditure behavior where such assumptions may be only slightly less
remote, it is not uncommon to ignore the budget constraint altogether while
fitting the disaggregated functions freely and indpendently, and then compile
18the weighted results of these estimates. Moreover, in an economy fraught
with indiistrial monopoly, restrictive licensing and high protective barriers,
demand models which incorporate growth targets and considerable uncertainty may
19prove more fruitful than those postulated on perfect competition.
B. The Protective Structure in Import Studies
Thus far, this survey has touched on but a few theoretical and practical
issues involving the formulation of import demand in trade models. Within this
context, a number o± considerations regarding the structure of protection are thought
to be central to both the theoretical and empirical determination of import
demand. The comparative statics approach stresses the role of tariffs in
distorting relative prices, misallocating resources, impeding growth, and
20diminishing economic welfare.
18 r
Leamer (1973) has concluded that inappropriate weights may be the cause of
the observed relatively low price elasticities derived from aggregate data when
imported prices are competitive with local goods. See R. Weisskoff (1971) for a
review of the forms and findings of expenditure patterns in developing countries.
19The exchange constraint may operate with a lag structure of its own,
depending of the changing rules in international polity. In one era, export
earnings alone may determine exchange receipts for a nation, while in another
recent era, capital flows and credits may in effect release imports from any
constraint whatsoever.
20See H. G. Johnson (1960) on the static effects. Writing of the Brazilian
crisis already in progress, H. G. Johnson (1964) noted:
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With the extension of the concept of nominal to "effective" protection,
complicated multi-sectoral dynamic models of trade liberalization and devaluation
can now be undertaken in which the nominal tariff may prove critical or
21
irrelevant to the final product price. A desired uniform rate of effective
protection may require wide dispersions in the nominal tariff due to variations
22 .
In the share of duty—free raw material imports and value-added, Itoreover, the
effects of nominal protection together with multiple exchange rates, compounded
through effective protection, can yield an even more complex and ambiguous set
of effective rates, again depending and the duties on imports inputs, the share
23
of inq>orts to value added, and the iti5>ort-content of exports.
A policy of progressive import substitution which seeks
continually to expand the size of the import-competing
sector by granting protection to more and more industries,
such as has been pursued by several Latin American
countries, may involve substantially slimmer prospects
of economic growth, or nullify the prospect altogether.
[P. 114]
And again (1965):
...their [LCD] pursuit of protection by escalated tariff
structures or the equivalent use of foreign exchange and
import controls, tax incentives and public investment may
also be a powerful deterrent to their economic growth. [P. 324]
21
The "effective price of cloth," rather than the "nominal price," to
use Corden's (1971) clarifying phrase, refers simply to the price of the value-
added product, rather than to a conventional price which includes material
inputs. Similarly, effective protection may be thought of as "sinq^ly the propor
tional increase in the effective price resulting from the nominal tariff." (p. 20)
22
"Some of the importables are inputs in other importables, some are
inputs in exportables and some exportables are inputs in inq>ortables," writes
Ck>rden (1971), p. 115. The dispersion of nominal tariffs required to produce
a uniform rate of effective protection are also decomposed into horizontal and
vertical implications (p. 189). The former refers to the varying import content
of raw materials in different products, and the latter to the varying number of
processing stages which are subject to the international division of labor.
23
See Corden (1971), pp. 87-92. A system of dual export/inq)ort exchange
rates, such as that propsoed by Kaldor to encourage manufactured exports from
Latin America, would result in a multi-rate system owing to "the effective rate
complication," (p. 188, n. 10).
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Much of the world's trade appears to be carried on irrespective of the
rate of effective protection and its flow directed not by the classical laws
24
of so-called exchange, but by the laws of international capital. From the
Marxian perspective, the escalating effects of tariffs indicate the state's
claim of surplus-value realized from these commodities. For other products
whose entrance is barred, high rates of effective protection provide a lucrative
price barrier behind which the national entrepreneur and foreign subsidiary
25
alike are guaranteed a lucrative and expanding market. Ideally, full
specification of a model of the movement of exchange-values and commodities
across international boundaries would also involve a spatial analysis of the
26
social relationships inqjlicit in the production of value and of surplus-value.
24
See Palloix (1975) and R. Wolff (1975) for Marxian theories of trade
and development.
25
Compare the description given by H. G. Johnson (1964)
Whereas the purpose of protection is to promote the
development of locally owned and operated enterprises, it
tends instead to encourage the establishment of subsidiaries
or affiliates of foreign enterprises...
...[these] foreign enterprises are simultaneoulsy
coerced and bribed by protection to establish facilities
that they otherwise would not establish... [Pp. 109-110]
to that of T, J. Dunning, "Trades* Unions and Strikes," London (1860), pp. 35-36,
quoted in Marx (1867/1967) in referring to virtually the same phenomena:
Capital eschews no profit...just as Nature was formerly said
to abhor a vacuum. With adequate profit, capital is very
bold. A certain 10 per cent, will ensure its en^jloyment any
where; 20 per cent, certain will produce eagerness; 50 per
cent., positive audacity; 100 per cent, will make it ready
to trample on all human laws; 300 per cent., and there is not
a crime at which it will scruple, nor a risk it will not run,
even to the chance of its owner being hanged. [P. 760, n. 4]
26
As the taste of porridge does not tell you who grew the
oats, no more does this simple process tell you of itself
what are the social conditions under which it is taking place,
whether under the slave-owner's brutal lash, or the anxious
eyeofthe capitalist... [Marx (1967), Vol. I, p. 184]
> -11-
<
However, In the partial-equilibrium framework designed in response to
the more directed needs and interests of trade accountants, such as the present
study, algebraic abbreviations which sunmiarlze the tides of import and export
demand take the form of siii?>le functions of an income and a price variable, the
latter presumably expressing the effective local-currency price of imports
relative to local goods. Due to practical as well as conceptual difficulties, the
conventional single—equation empirical model of import demand specifies the
latter variable in terms of some price index of imports relative to a con^jarable
2 7
basket of domestic goods. Additional explanatory variables may be then
appended to simulate the differential levels of nominal tariffs, surcharges,
and tariff changes, or relative import prices may be adjusted directly for
28
changes in nominal tariffs and exchange rates.
The obstacles Involved in devising time series of the effective prices
of imports, especially with varying tariffs and exchange rates, are far more
formidable. Although a widening body of research on effective protection is now
available for a varied cross-section of countries, in only a few cases is more
than an annual comparison possible, not to mention the difficulties in obtaining
29
even longer time series.
27
For recent studies of disaggregated imports, see Price and Thomblade
(1972), Kreinln (1973), and Joy and Stolen (1975). On Greece, see also
Sarantides (1972) and iOian (1975) on Venezuela. For multi-country studies, see
Houthakker and Magee (1969), Khan (1974), and Khan and Ross (1975).
^®See F. G. Adams (1969), pp. 17-24, for a full specification of the
import fimction applied to OECD countries. Fishlow (1972), pp. 360-362, adjusts
relative ln5)ort prices for tariff changes from 1920 to 1949 for Brazil.
29
See Bela Balassa and Associates (1971) for a recent collection and
Schydlowsky (1972) - Balassa (1976) for continuing debate. Bergsman and Malan
(1970) compute effective protection in Brazil for 1966 and 1967 for broad
industrial sectors; Bergsman (1972) for more detailed products, and Sahota
(1972) compares Indian and Brazilian effective protection.
Brazilian input-output studies have treated iin>orts with less than
appropriate attention, aggregating them as a single, final demand column and
leaving their ultimate sectoral destination unknown. See Van Rljkenham (1969),
-12-
There may be other practical reasons for the omission of tariff or exchange-
rate adjustments in the price variable, if not for the total suppression of the
price variable altogether. Many Latin American countries in the postwar
period have resorted to direct quantitative restrictions or licensing to
curtail imports, or they and their trading partners have relied on nonprice
rationing (smuggling, bribery, falsification of records, as in the case of grain
shipments from the U.S.) to, allocate imports in ways not immediately revealed
through "free" market prices.
C. Plan of the Present Study
The point of departure of the present study, compelled partly by history
and limited by the available data, begins simply from the view that import
demand in postwar Brazil can be estimated in terms of the conventional income
and price variables despite the rapid growth and significant structural change.
Moreover, it will be argued that the relevant price variable has had more to do
with the combined effect of a complex and dynamic system of exchange rates,
surcharges, deposits, duties, and port charges, than with changes in the
nominal prices of international commodities. Some of the protective elements
p. 394, and tforley and Smith (1970), p. 734, for their handling of imports based
on the 1959 table, and Tyler's (1976) reservations on the 1969 table. For a
fuller comparative treatment of complete import accounts in the Puerto Rican
case, see R. Weisskoff and E. Wolff (1975), especially in the treatment of
intermediate and final demand imports.
Multiple exchange rates and nominal protection have served as an explanatory
variable in two previous studies of Brazilian import demand: the unpublished
Glark-Weisskoff ,(1967) study of imports carried out in order to predict
Brazilian merchandise imports; >forley (1969) estimated Brazilian import
functions after making annual adjustments for realized rates of exchange rates
and protection on actual inqjorts. See note 44 of the present paper for a
discussion on his approach.
30^See Diaz-Alejandro (1973) for a review of Latin American trade policies
and R. A. Cooper (1975) for a recent Asian example.
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which will be traced here have proved fairly stable or have varied occasionally
by administrative waiver, while other elements, especially during the era of
multiple exchange premiums, changed constantly in an auction process, depending
on the developmental priority of the intended inqjort and the use for which it
was intended.
The goal of this study is to examine within a consistent framework for
a sufficiently long period and for a broad and representative sample of imports,
those elements of protection—surcharges, premiums, exchange deposits,
tariffs, and their variations—which ultimately determined the price of imports
to the Brazilian industrialist and consumer, elements whose variation is
precluded in "conventional" models of import demand (see n. 27 above). Perhaps
the present study, errs from excesses of omission in the reverse direction from
the conventional, single-equation models, for here it is the variation in the
protective elements which are taken as outweighing even contrary movements in
c.i.f. import prices as expressed in international currency. In short, we
emphasize the overwhelming effect of the relative "prices of imported goods in
32domestic moneys [to] fluctuate with the exchange rate."
Among Latin American cases, Brazil may thus be relatively unique in its
reliance on exchange markets and explicit tariffs to set import prices, rather
than on restrictive licensing or quantitative controls. It is the alignment
and analysis of this detailed but scattered record of the elements of nominal
protection and their variation which forms the groundwork for the present study.
31See Kafka (1956) on the exchange auctions and Gordon and Grommers (1962)
on other import policies affecting industrial promotion. Recent discussion has
centered on the role of the exchange-rate system and inflation, on allocatlve
efficiency and social welfare. See Huddle (1972) and (1975), and Bergsman
(1975).
32
The quotation is from Stolper (1965), p. 127; see also H. G. Johnson
(1972), p. 234.
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In emphasizing the time series of protection, we are undoubtedly
compounding the deficiencies inherent in this approach with the other
33
well-known difficulties of estimating import demand elasticities.
Demand curves have surely shifted during the period; imports thought
to be relatively noncompetitive during certain phases of growth become
challenged by national "similars" and disappear entirely from the import
schedule. High tariffs supported by direct promotional incentives have
short-circuited many products' cycle of import dependence encouraging
rapid substitution.
The very success of the import-replacing strategy alone argues for the
necessity of a djmamic income variable and for a price variable which comprehends
relative protection. The extent to which the composition of the import bundle
varies, and therefore the extent to which average protection applies to goods
which correspond to local commodities, may limit the applicability of our
approach. We can only select an extensive range of imports, trace their
nominal protective structure throughout the era, and compare these movements
to the nominal price changes in as detailed a corresponding set of locally-made
34goods as possible. In short, we stress the joint action of the exchange rate
33For example, importers are said to remain on an unshifting demand curve
as the supply curve alone annually moves, tracing points of market equilibria,
i.e., recorded prices which must then be taken as a major signal in determining
the magnitude of import demand. Other factors such as national growth,
leaming-by-doing, and external economies may be reflected in the other demand
surfaces. See Khan and Ross (1975) as one recent example.
34
Hodgson and Phelps (1975) argue a reverse causality for an aggregate
taodel for the European context in which changes in the exchange rate are
caused by the lagged movement in local prices, income, and speculation. This
approach would suggest collinearity between the price and income terms of our
aggregate model and errors-in-variables in the disaggregated import functions.
However, if the multiple exchange rates set in the local exchange auctions
themselves are determined as the outcome of relatively stable local import needs
and a shifting supply of exchange (determined by the monetary authorities), then
the exchange prices may in fact be thought of as tracing out the facsimile of
an import demand function. Moreover, it may prove unquestionably more realistic
to compare variations in the price of exchange-plus-protection, rather than an
index of "listed prices," to variations in local prices.
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and tariff as a measure of the task for vfhich it was designed, that is, to
serve as a kind of seraipermeable membrane which sustains the uninterrupted
inflow of necessary imports and protects the growth of local industries
at the same time.
In the section which follows, we review some aspects of Brazilian economic
growth and changes in the structure of the balance of payments and in the
iii^>ort structure. In the third section, we then specify more coii5>letely the
protective structure and the data sources used to estimate the demand elasticities
Since the form of the model is traditional but the content of the price variable
is not, the estimates of the coefficients themselves may prove of interest
to other observers. Indeed, it is our contention that out of the Brazilian
protective system has emerged a detailed chronicle of a market mechanism
created to ration imports under pressures of rapid growth with a severe foreign
exchange constraint. To this record of growth, imports, and the balance
of payments, we now turn.
-16-
II. Imports and the Brazilian Economy, 1948-1971
Despite the grave pressures at times due to failures in the foreign sector,
Brazil has maintained an impressive rate of overall real growth in the postwar
period. (See Table 1, col. 1.) With the lone exception of the severe contrac
tion in the mid-1960's, real GDP per capita for each three-year period rose
continuously from 1948 to 1972 at an average annual rate of 3.9%. However, the
wide swings in the annual growth rates of imports and import capacity (cols. 2
and 3) give evidence of the precarious imbalance of the trade sector. The
differential lag structure between exports and imports throughout the period
reflects also the changing consequences and mechanisms for balancing the apparent
deficits. For 1948 to 1968, inqjorts grew at an average annual growth rate of
5.8% coii5>ared to the 2,3% growth rate of in^ort capacity.
The openness of the Brazilian economy as measured by the import share of
GDP, fell from an average of 11,4% in 1948-1953 to 8.5% in 1954-1959 and has
remained fairly stable since the initial phases of in5>ort substitution. However,
since 1972 the share of imports to GDP and to total supply has been rising to
levels unseen since the early postwar splurge of cumulated wartime reserves and
35buoyant export earnings. The average iii^)ort coefficient for the full period,
35See ECLA (1964) for data and descriptions of the early postwar periods.
The annual fluctuations, which are somewhat leveled in the three-year
averages presented in Table 1, vary from 7.2% to 15.1% for M/GDP and from 5.8%
to 15.6% for M/total supply from 1948 to 1952. From 1953 to 1969, the first
measure ranges from 7.5% to 12.1% and the second from 5.9% to 9.2%. The
magnitude and rpaidity of these changes indicates the alternating nature of
the severe constriction, then release, of pressure placed on those sectors
heavily reliant on imports.
A
v
er
ag
e
o
f
A
n
n
u
al
G
ro
w
th
R
a
te
s
G
D
P
/
T
a
b
le
1
C
o
m
p
ar
is
o
n
o
f
th
e
G
ro
w
th
o
f
N
at
io
n
al
In
co
m
e
an
d
Im
p
o
rt
s,
1
9
4
8
-1
9
7
3
In
d
ic
e
s
o
f
N
a
ti
o
a
a
l
P
ro
d
u
c
ti
o
n
an
d
B
ro
ad
C
a
te
g
o
ri
e
s
o
f
Im
p
o
rt
s
(1
9
S
8
'1
0
0
)
A
v
e
ra
g
e
In
^
o
rt
C
o
e
ff
ic
ie
n
t
H
a
tl
.
In
p
o
rt
N
a
ti
o
n
a
l
O
v
e
r
a
ll
E
c
o
n
o
m
y
P
e
r
s
o
n
a
l
C
o
n
s
u
m
p
ti
o
n
Im
p
o
rt
s N
o
n
-
3
-
y
e
a
r
A
v
e
ra
g
e
s
c
a
p
it
a
E
x
p
o
rt
s
Im
p
o
rt
s
M
/G
D
P
M
/s
u
p
p
ly
In
co
m
e
C
ap
.
A
c
c
o
u
n
ts
D
u
ra
b
le
s
d
u
ra
b
le
s
In
d
u
s
tr
ia
l
O
u
tp
u
t
C
a
p
it
a
l
P
o
n
n
a
ti
o
n
Im
p
o
rt
s
Im
p
o
rt
s
N
a
ti
o
n
a
l
In
te
rm
e
d
ia
te
N
a
ti
o
n
a
l
C
a
p
it
a
l
A
c
c
o
u
n
ts
F
u
e
ls
M
e
ta
ll
ic
N
o
n
-m
e
t.
A
c
c
o
u
n
ts
G
o
o
d
s
1
9
4
8
-5
0
1
9
5
1
-5
3
1
9
5
4
-5
$
1
9
5
7
-5
9
1
9
6
0
-6
2
1
9
6
3
-6
5
1
9
6
6
-6
8
1
9
6
9
o
n
ly
1
9
6
9
-7
0
1
9
6
9
-7
1
1
9
7
2
o
n
ly
1
9
7
2
-7
3
P
e
r
io
d
1
9
4
8
-6
8
1
9
4
8
-7
2
1
9
4
8
-7
3
<
1
)
4
.4
3
.0
3
.6
4
.0
5
.1
-
0
.5
3
.4
5
.9
6
.2
6
.8
7
.3
3
.7
3
.9
(2
)
(3
)
1
4
.
7
-
8
.7
-
8
.7
4
.2
2
.3
7
.2
4
.9
2
.3
2
3
.3
-
2
.8
1
,4
9
.7
-
5
.4
4
.1
1
0
.3
5
.8
Im
p
o
rt
c
a
p
a
c
it
y
.
(4
)
1
1
.4
1
1
.4
8
.5
8
.5
8
.7
9
.2
8
.8
9
.5
9
.3
9
.3
1
0
.6
1
1
.1
9
.5
9
.5
9
.6
<
5
)
8
.8
1
0
.3
6
.6
6
.5
6
.7
7
.0
6
.5
7
.1
6
.8
6
.9
7
.9
8
.2
7
.5
7
.4
7
.5
(6
)
(7
)
(8
)
(9
)
(1
0
)
(1
1
)
(1
2
)
(1
3
)
(1
4
)
(1
5
)
(1
6
)
1
0
9
1
0
8
1
0
9
.5
8
7
.9
1
0
4
.9
1
1
1
.0
1
1
4
.5
1
3
2
.3
1
1
5
.5
1
0
8
.1
1
0
2
.9
1
3
5
1
2
4
1
3
5
.7
1
0
3
.6
1
4
6
.7
1
3
8
.8
1
8
2
.6
1
9
1
.1
1
6
2
.6
1
4
1
.8
1
6
5
.4
1
6
5
1
3
3
1
6
7
.8
2
6
.6
1
2
4
.4
1
7
7
.5
2
2
3
.7
2
0
8
.6
1
6
3
.3
1
3
8
.9
9
2
.6
1
9
8
1
3
1
1
9
7
.9
2
7
.8
9
2
.7
2
3
3
.5
2
2
0
.2
1
5
3
.9
1
5
1
.6
1
7
6
.0
1
3
5
.7
2
5
0
1
4
5
2
5
2
.5
1
7
.7
1
1
9
.3
3
1
7
.0
2
5
5
-9
1
9
3
.6
1
7
9
.0
2
1
1
.0
1
1
0
.6
2
7
9
1
6
3
2
8
2
.0
1
1
.8
1
3
9
.5
3
5
0
.6
2
7
5
.9
2
2
2
.1
1
6
5
.3
2
1
4
.3
6
1
.6
3
2
0
1
8
4
3
3
1
.6
1
7
.6
2
3
0
.6
4
1
3
.6
3
1
8
.4
2
1
5
.4
2
2
0
.9
2
7
6
.2
7
6
.4
3
7
7
2
1
4
3
0
9
.2
2
3
.4
2
3
1
.9
5
0
7
.7
3
5
5
.4
2
9
0
.8
2
6
2
.1
3
3
8
.2
1
2
2
.8
—
—
—
2
7
.6
2
4
7
.9
5
3
6
.0
3
7
7
.5
3
0
9
.9
2
8
4
.3
—
1
3
7
.6
N
o
te
s
:
a
.
S
o
u
r
c
e
s
:
C
o
ls
.
1
-3
:
N
a
ti
o
n
a
l
A
c
c
o
u
n
ts
in
c
o
n
s
ta
n
t
p
ri
c
e
s
a
re
fo
u
n
d
in
IB
G
E
,
R
e
tr
o
s
p
e
c
ti
v
a
s
,
p
p
.
p
p
.
5
6
4
-5
6
6
,
fo
r
re
v
is
e
d
s
e
r
ie
s
,
1
9
6
3
-1
9
7
2
.
C
o
ls
.
4
-5
:
T
o
ta
l
si
4>
pl
y
is
d
e
fi
n
e
d
in
th
e
a
c
c
o
u
n
ts
a
s
GD
P
a
t
fa
c
to
r
c
o
st
p
lu
s
in
d
ir
e
c
t
ta
x
e
s
m
in
u
s
su
b
si
d
ie
s
p
lu
s
d
e
p
re
c
ia
c
io
o
on
fi
x
e
d
c
a
p
it
a
l
an
d
li
q
>
o
rt
s.
R
a
ti
o
s
a
re
c
a
lc
u
la
te
d
fr
o
m
a
n
n
u
a
l
v
a
lu
e
s
g
iv
e
n
in
c
u
rr
e
n
t
c
ru
z
e
ir
o
s
o
n
ly
.
S
ee
IB
G
E
,
A
n
u
a
rt
o
1
9
7
4
fo
r
re
v
is
e
d
a
c
c
o
u
n
ts
in
c
u
rr
e
n
t
p
ri
c
e
s
.
D
a
ta
fo
r
1
9
7
3
a
re
p
re
li
m
in
a
ry
.
C
o
ls
.
6
-8
,
1
1
,
1
5
:
N
a
ti
o
n
a
l
a
c
c
o
u
n
ts
e
x
p
e
n
d
it
u
re
s
g
iv
e
n
in
c
o
n
st
a
n
t
p
ri
c
e
s
w
er
e
in
d
ex
ed
to
1
9
4
8
an
d
a
v
e
ra
g
e
d
.
C
o
ls
.
9
-1
0
,
1
2
-1
4
,
16
;
D
at
a
fo
r
1
9
4
8
-1
9
6
0
fr
om
EC
LA
(1
9
6
4
),
T
ab
le
9A
,
p.
2
2
.
D
at
a
fo
r
1
9
6
1
-1
9
7
0
a
re
c
a
lc
u
la
te
d
fr
o
m
th
e
d
is
a
g
g
re
g
a
te
d
s
a
o
^
le
d
a
ta
m
ad
e
a
v
a
il
a
b
le
b
y
th
e
IB
G
E
to
th
e
a
u
th
o
r.
2
1
5
-2
1
6
,
fo
r
1
9
4
8
-1
9
6
2
,
an
d
IB
G
E
,
A
o
u
ar
lo
1
9
7
3
.
I I
1
8
6
.
2
1
2
0
.
1
1
0
0
1
7
9
,
2
F
ig
u
re
1
In
d
e
x
o
f
V
a
lu
e
o
f
T
o
ta
l
Im
p
o
rt
s,
1
9
4
8
-1
9
7
0
(i
n
c
o
n
s
ta
n
t
p
ri
c
e
s
o
f
1
9
5
5
)
(1
9
4
8
=
1
0
0
)
2
1
+
jO
2
3
0
1
9
5
-
7
1
6
^
.0
1
3
7
.i
f
1
0
5
«
0
19
i+
S
ft?
50
51
52
53
55
55
57
5B
59
19
60
61
62
63
64
65
66
67
68
69
19
70
-19-.
1948-1973 remains 9.6% of GDP and 7.5% of total supply (Table 1, cols. 4
and 5) .
Despite the fluctuations in the annual averages, the overall import
capacity has actually grown more slowly than national income and its coiiq>onents.
From 1948 to 1969 the index of import capacity (col. 7) more than doubled while
the national income nearly quadrupled. The major components of the national
income—capital formation, personal consumption, and industrial output—have
risen more than three, four, and five times, respectively, from their 1948
levels (cols. 15, 8, and 11).
The differential growth of broad categories of imports relative to the
corresponding category of national output (cols. 6-16) testify to two dimensions
of Brazil's industrialization. First, the absolute decline in the iii5)ort value
of certain categories, such as consumer durables and capital goods (cols. 9 and
16) demonstrate Brazilian success in the "visible" displacement of imports.
In the categories of consumer nondurables, fuels, intermediate goods, and
capital goods, the value of imports has grown absolutely, but at considerably
slower rates than the index of national industrial output (col. 11), indicating
a process of "relative" import substitution.
The percentage breakdown of imports by broad use classes (Table 2) provides
a different angle-profile on the progress of import substitution. The much
reduced shares of imports of durable consumer and capital goods in the total
(cols. 1 and 6) reflect the success of domestic replacement all during the
period and the limited room for further reduction of imports, while the rise
in the import shares of fuels and nonmetallic intern^diate materials (cols. 3
and 5) and the stability in the inqjort share of consumer nondurables (cols. 2)
36This observation, made originally by ECLA (1964), pp. 23-24, is still
relevant for the later period as well.
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Figure 2
Percentage Breakdown of Imports by Major Categories, 1960-1970
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had provoked the Brazilian economist Maria Concei^ao Tavares to forecast that
"the maintenance of existing industrial activity itself would remain strate-
37
gically dependent upon mass imports of raw materials." In the more recent
period, however, the rising share of fuel imports has been reversed slightly and
the share of nonmetallic intermediate imports (mostly wheat, wood, chemicals,
fertilizers) stabilized. The corresponding rise since 1963 in the share of
imports of capital goods may indicate the realignment in the international
division of labor by which the foreign-owned subsidiaries and the booming
export enclaves rely on import machinery to expand capacity, while the Brazilian
38capital goods industry continues in the domestic replication of older equipment.
A summary of the balance of payments of Brazil and the distribution of
exchange receipts and disbursements suggest roughly two periods or at least
two styles of dealing with the trade imbalances within the twenty-five year
span (see Table 3). From 19A8 until the recession of 1962, deficits in the
service balances had consistently offset the merchandise surplus. In only one
39year was the current accounts deficit more than U.S. $500 million. During
this period, trade deficits were offset by minor but increasing flows of non
compensatory capital, which virtually evaporated from 1963-1965, and by balance
of payments loans (cols. 4 and 6). Since 1968, mounting deficits in the current
accounts balance have, in only one year since 1968, fallen below U.S. $500
million. The regime has promoted large inflovre of noncompensatory capital
^^ECLA (1964),. p. 24.
38
See Cardoso's (1973) interpretation of post-1964 "associated-dependent"
development of Brazil. See Leff (1968) for an extensive examination and
speculation on competitiveness and division of labor in the Brazilian capital
goods industry.
39
In 1960 the deficit rose to $509 million. The trade surplus of 1963-
1965 reflects favorable export prices and the impact of the recession on
reducing imports.
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which have permitted the growth of trade imbalances and the retirement of
earlier balance-of-payments loans. The recent capital inflows have been of
such enormous magnitudes that the inflow in 1972 alone surpassed the net total
capital inflow from 1948 through 1964.
Changes in the distribution of exchange receipts (Table 3, cols. 8-11) are
indicative of the rising importance of capital inqjorts relative to earnings
from merchandise exports. In the 1948-1952 period, commodity exports accounted
for 96.6% of exchange earning and fell to 52.3% by 1972-1973. The pattern of
exchange disbursements has been more stable since 1956; expenditures on goods
and services continue to absorb from 81% to 84% of foreign exchange and capital
repayments absorb between 18% and 15% of exchange spending. Perhaps Brazil's
40
fundamental reorientation within the international econon^ has been completed.
The critical links between key Brazilian imports and domestic
consumption, links once viewed as uneasy lifelines of ongoing dependency, may
have been rendered more circuitous by the extensive substitution process. That
automobiles are produced in Brazil on a large scale has shifted upward the
demand for copper, nickel, and zinc imports. The recent success of soybean,
cotton, sugar, and machinery exports has not enabled Brazil to reduce her
reliance on foreign wheat imports. Rather, the current coincidence of export
promotion with heavy capital inflows has provided the slack in the once-binding
import constraint and permits the regime to i^ore Brazil's deepening social
and regional stresses.
40
See R, Weisskoff (1976), for extensive discussion of the balance of
payments crises and ideology and more exhaustive measures of relative and
absolute import substitution.
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III, The Pemand for Imports; Models and Data
Two standard models have been fitted to the Brazilian ±115)0rt experience,
the log-log form (equation 1) and the linear form (equation 2);
a- . . oc^.T
[1] =A• k/J • ^ • e J
j = 1, 9 and t 1953, 1970
where is merchandise imports for nine broad use classes in current dollars;
is gross capital formation given in billions of constant 1953 cruzeiros (Cr$);
is the ratio of the in^ort price index to the domestic price index explained
below; t is a time trend variable, 1953 ~ 1, and is the error term assumed
to be log-normally distributed with zero mean and unit variance. The income
variable is here segregated into two parts, a time trend to capture the secular
progress of the import substitution process and capital formation as the cyclical
determinant of import demand, and are the elasticities of imports for
the j use classes with respect to capital formation and price, respectively,
and » is the percentage change in imports with respect to timie, a measure of
the import substitution trend.
The direct form is based on a strictly additive relationship:
^ + S3.t +
where is a constant; ^2j' ^3j coefficients of capital formation.
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price and time, respectively. The error term is assumed distributed
normally with zero mean and unit variance.
The price variable in the disaggregated import equations reflects the role
of relative prices in distributing import capacity among priority needs,
especially in those years when domestic expansion continued despite the collapse
of export earnings. In the aggregate model, the price variable expresses the
competitiveness of imports with local production, the conqjression of so-called
"fixed" imports, and in general allow some leeway in the inqjort constraint
which we believe to be neither as mechanical nor as rigid as supposed in the
early ECLA (1964) model.
The variable is constructed to represent the index of prices which a
Brazilian in^orter faces, relative to the price index of comparable local goods.
Changesin the actual cruzeiro price of ln5)orts are here traced to the annual
changes in three major elements of protection for a broad sample of inqjorts
during 18 years: (1) variations in the rate of exchange between the cruzeiro
and the major trading currency;^^ (2) shifts in the classification of goods
between exchange categories depending on their administrative priority; and
(3) changes and exceptions in the ad valorum tariffs on specific and broad
groups of commodities throughout the period. The total effect of this combined
tariff-plus-exchange premium which an importer paid, over and above the
cruzeiro price of a duty-free good purchased at the basic exchange rate, is
/ 0called the "comprehensive rate of protection,"
41
The implicit rates exclude barter deals and trading in nonconvertible
currencies but include the cost of advance deposits which varied from time to
time by coverage and period of deposit.
In the unpublished Clark-Weisskoff (1967) paper, we had designated this
combined nominal rate as the "effective rate of protection," which is here
altered in deference to the current input-output usage.
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Thls annual comprehensive rate, the tariff-plus-exchange premium, for
each commodity (1 + is then'weighted by the basket of 1962 imports
to yield comprehensive protection for each of the nine use classes (1 +
Em (1 +0))
[3] (i + . = = , where i = 1, ..., 463
j = 1. 9
t = 1953, 1970.
The commodity rate of protection (1 + Is itself composed of sever^
elements. The average tariff 0^^ for each commodity and year was calculated
from the unweighted average of items and subitems in the tariff schedule.
The import exchange rate for each sample commodity in each year was also
constructed as the unwei^ted average of the exchange rates applied to each of
the constituent items and subitems For the purpose of paying the tariff
in local currency, ^ altogether different exchange, rate was applied to dollar
price. This rate, called the "fiscal dollar" {|)^, was applied across the board
and generally lagged behind the current basic exchange rate. To sunmiarize:
and
[4]
I 0kit
k
^it n
^ ^ki t
[5] k = 1 n
j =1, •••> 9
1=1, ..., 463
t = 1953, 1970
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where n varies from one to twenty, depending on the number of Items and
subitems in the tariff code which correspond to each of the sampled commodities
The average commodity tariffs are adjusted for administrative decrees or
waivers.
The item exchange rates consist of five "category" rates from 1953 to
1957, and two from 1948 to 1966. Additional exchange rates were applied for
wheat, petroleum, newsprint, fertilizers, insecticides, fruits and auto chasses
during different periods. Both item tariffs 0, .. and the exchange categories
ICX t
^kit frequently changed by "resolutions" of the Tariff Policy Council,
and administrative waivers were widely applied to imports required for develop
mental projects and to capital goods. The average and range of nominal tariffs
have been reduced, especially since 1966, but not necessarily the dispersion.
The coiiq)rehensive rate of protection for each commodity, expressed as a
percentage of its dollar GIF price relative to a tariff-free good entering at
the basic rate, is calculated:
(j> £
[6] (1 + a))_ = 0 -^ + for i = 1, .... 463
it it ' ' *
t = 1953, 1970
where 0^ is the commodity tariff rate, ^ the "fiscal dollar" rate, the
exchange rate at ^ich foreign currency was bought to import coosoodity and
43the basic exchange rate.
In practice, the series of annual commodity ratios, [^/p]^. and [E./p] ,
were calculated separately so that changes in the commodity-tariff ^
could be isolated as well. Thus, a commodity in^orted at zero tariff and
subsidized exchange rate, ^ can be said to have entered under a
negative rate of protection relative to another tariff—free good which enters
at the basic exchange rate, = p^. See Appendix Table 1, Panel A, for
disaggregated series of 0 and (1 + fi) for 1953-1970.
J
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The commodity tariffs estimated in this study are intended to represent
the "posted" or anticipated increment which the importer generally expected to
pay for buying a conaoodity abroad rather than at hon^. The methodology outlined
above may be improved by taking into account variations in transport rates,
changes in the wholesale prices of imported goods, and the differential appli
cation of port and excise charges during the period. In addition to the general
waivers applied in the present study, numerous other tariff exemptions could be
accounted for, especially those negotiated for specific projects and agencies
and those negotiated for transactions between LAFTA partners.
The import price index for each use class (P ). is derived as the product
m jt
of the index of the comprehensive rate of protection from equation [3] and the
index of the basic exchange rate. The final price variable for each use class
is defined as the ratio of the inroort price index (P ). and the domestic
Jt r r ^mjt
price index practice, the final price variable was calculated as
the product of the index of comprehensive protection n.^ and a partial price
variable defined as the ratio of the index of the basic exchange rate to
the index of domestic prices for the corresponding use class.
P (1 + Q)
[7] p =
^ ^ Jt (1 +
t = 1953, 1970.
"53 ^Vj53
= [n.^] [v.^]
44
Since tariff exemptions were widespread throughout the period, the
collected duties represent but a fraction of those which might have been
expected from the application of our synthetic use-class tariff G. , itself
calculated as a hybrid average of weighted commodity tariffs and ^^unweighted
item tariffs. Morley (1969) reduced the aggregate "posted" tariff levels to
an implicit rate which corresponds to actual tariff collections, basing his
adjustments on our original worksheets. Such downward adjustments in aggregate
tariffs made in the interest of reconciling "posted" tariffs with actual
revenues, we feel, underestimates the a priori or "expected" price of imports
relative to competitive domestic goods. Bergsman and Malan (1970) have followed
Morley s procedure and have made some additional tax adjustments as well.
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Figure 3
Imports, Relative Price, and Capital Formation
Brazil, 1953-1970
1951+
Gross Capital Formation
[NCr$ 72-202 xlO^ at
constant 1953 prices]
Imports of Consumer Goods
[US$ 72-371 xlO^
at current prices]
Relative Price of
Consumer Goods
[index .96-2.10]
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The domestic price indices for use classes 1, 3, 4, and 5 were constructed
by weighting the 87 annual wholesale price series for competitive goods by the
corresponding imports in 1962. Wholesale prices indices for the remaining five
use classes were selected from domestic Funda^ao Getulio Vargas series which
most clearly correspond to coii5)etitive domestic supply. All commodity imports,
the dependent variable, and the weights for calculating use class protection
are based on the saii5>le maintained by the Funda^So IBGE which was originally
designed by Maria Concei^So Tavares and reported in ECLA (1964).
The foimdation stages of the project reported here represent a major
collaborative research venture to assemble and explore the numerical labyrinth
associated with 18 years of Brazilian import policy. The project which 1 had
organized in 1965 grew into an ambitious and tedious survey sifting through
the mazes of statistical information and reconciling different data sets
generously made available by our Brazilian counterparts. The author's haunts
ranged from the subterranean vaults of the Superintendency of tfoney and Credit
(SUMOC) of the Banco do Brasil to the high-rise offices of the Council on
Tariff Policy (CPA) in the Finance Ministry, the dockside Despatcher's
Headquarters to the refrigerated enclosure of the old Univac Census computer.
Data gathering and processing were possible only with the full cooperation of
many individuals, receptive, enthusiastic, and rightfully skeptical in this
otherwise intractable research endeavor. We could not have asked for better
45
colleagues.
45
Other participating individuals represented the Foreign Exchange Office
(Assessoria Tdcnica de C^mbio) and the Office of Foreign Trade (CACEX) of the
Bank of Brasil, the National Economics Council (CNE), the Economic Commission
for Latin America (CEPAL), the Office of Applied Economic Research (EPEA) of
the Planning Ministry, the Getulio Vargas Foundation, the Statistical Laboratory
and the National Census Service (SNR) of the Brazilian Geographical and Statisti
cal Institute (IBGE), the Economic and Financial Statistical Service (SEEF) of
the Finance Ministry, and the Economics Division of the U.S. AID Mission to
Brazil (Rio). The Initial data gathering was supported by the last mentioned
Agency through the Vanderbilt University Project to the University of Sao Paulo,
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IV. Results
Of the eleven equations fit to the double logarithmic model (Table 4,
Panel A), the income (or more accurately, capital formation) elasticities are
significant in six instances and range from 1.80 for overall imports to 5.52
for imports of capital equipment for transportation. The price elasticities
are all of the correct sign, almost all significant, and generally inelastic
with the exception of the nearly unitary elasticities for consumer nohdurables
and construction materials.
The time trend is significant and negative for the overall import equation,
indicating an annual secular decline in imports of 8.5% in the absence of the
46other effects. The especially high time-elasticities for consumer durables,
construction materials, and for the three categories of capital goods reflect
the rapid growth rates of import-replacement in these industries.The
weighted sum of the income elasticities (excluding fuels) is equal to the income
elasticity of the overall import equation, while the weighted sum of the price
elasticities is slightly greater than the price elasticity for overall imports.
Deviations from the aggregation conditions may be caused by wide fluctuations
in a number of use classes or their components.
46 .The inclusion of a time trend and a more volatile capital formation
variable attempts to separate the secular and cyclical effects of import substi
tution in the postwar period. See Khan and Ross (1974) for an alternative
formulation.
47The regression of imports of capital goods on gross capital formation would
lead to a positive bias in the income coefficient unless capital goods imports
compose but a small and differently fluctuating component of the total capital
formation variable. While the business cycle which dominates the local compon
ents, such as residential construction and capital goods, may not always be
independent of the import cycle, the precise relationships require further
empirical investigation.
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Table 4
Conparlsons of luqiort Coefficients and Elasticities for Brazil
A. Brazil, double-logarlchmic form, annual data. 1953-71
1. Total Imports
2. All Consumer Goods
3. Consumer Nondurables
Consumer IXirables
5. Fuels
6. Metallic Intermediate
Goods
7. Noninetallic Intermediate
Goods (excluding (^eat)
8. Construction Materials
9. Capital Goods for
Agriculture
10. Capital Goods for
Industry
11. Capital Goods for
Transportation
Elasticities
Capital D.W.
Constant Formation Price Tine (S.E.E.) (P-Stat.)
(1) (2) (3) (4) (5) (6)
-3.06 1.80* -.42* -.085* .900 1.55
(.29) (7.10) (5.46) (5.75) (.0747) (51.52)
-.48 1.29 -1.01* -.039 .739 1.11
(.16) (1.83) (5.36) (.953) (.209) (17.02)
1.36 .79 -1.08* -.0026 .724 1.00
(.41) (1.01) (5.25) (.0571) (.233) (15.89)
-9.39 3.04* -.82* -.17* .692 1.77
(3.14) (4.28) (3.85) (4.09) (.211) (13.71)
5.61* .0067 .054 .77
(39.49) (.3601) (.107) (0.13)
-.42 1.17 -.74 -.033 .760 2.20
(.14) (1.61) (4.10) (.760) (.216) (18.96)
1.23 1.04 -.63* -.043 .663 2.41
(.46) (1.64) (3.06) (1.142) (.188) (12.14)
-5.81 2.39* -1.26* -.15 .714 2.25
(1.49) (2.59) (4.16) (2.89) (.255) (15.12)
6.57 2.54* -.68* .12 .436 2.81
(1.75) (2.84) (2.28) (2.35) (.266) (5.37)
-7.87* 3.17* -.47* -.15* .891 1.81
(4.48) (7.64) (2.60) (6.20) (.121) (47.29)
18.34* 5.52* -.46 -.32* .633 2.07
(4.23) (5.40) (1.14) (5.59) (.295) (10.78)
Brazil, direct linear form, annual data. 1953-71
12. Total Imports
13. All Consumer Goods
lA. Fuels
15. }fetallic Intenaedlate (a)
Goods
(b)
16. Nonmetallic Interne- (a)
diate Goods (excl.
wheat) (b)
17. Construction Materials(a)
18. Capital Goods for
Agriculture
19. Capital Goods for
Industry
20. Capital Goods for
Transportation
(b)
186.90 23.09* -248.78 -111.56* .929 2.07
(.72) (9.10) (2.28) (-6.53) (114.4) (75.58)
25.23 2.83* -71.33* -12.08 .791 1.75
(.42) (4.12) (3.27) (2.50) (33.02) (22.43)
125.00* 2.04* Domestic -.032* .501 1.36
(3.89) (4.36) Oil Prod. (4.14) (19.66) (9.53)
34.85 1.99* -70.09* -6.73 .842 2.30
(.72) (3.75) (3.31) (1.83) (25.81) (31.29)
GDP-Industry
121.60 .48* -83.22* — .787 1.87
(2.91) (4.57) (3.51) — (29.99) (32.45)
275.2 2.75 -177.39 -9.75 .631 2.53
(1.69) (1.81) (2.12) (0.93) (73.53) (10.69)
181.3* •— — 15.48* .433 1.91
(4.04)
-- — (3.74) (91.18) (13.97)
18.94 1.41* -40.46 -8.51* .801 2.21
(.51) (4.46) (2.53) (4.29) (13.34) (23.75)
Cnstn. Perm.
91.19 .58 -66.55* -1.17 .665 1.83
(2.42) (2.48) (3.67) (1.11) (17.28) (12.26)
15.35 1.10* -17.15 -6.19 .457 2.79
(.46) (3.06) (1.21) (2.41) (16.96) (5.78)
•272.8 7.95* -5.47 -36.72* .942 2.08
(2.91) (10.88) (.11) (7.67) (33.25) (92,77)
•230.8 3.727* 126.3 -23.63* .401 1.36
(1.79) (3.58) (2.02) (3.51) (46.66) (4.79)
Notes: In coluians 1-4, the number in parenthesis below each coefficient is the t-ratio.
*indlcates significant at 902 level.
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2The estimates of R for the double-log estimates indicate acceptable fits
except for the categories of capital goods for agriculture and fuels (to be
discarded). The low Durbin-Watson statistic in the estimates of total imports
and the three classes of consumer goods may be caused by the omission of
dynamic factors, such as those which would account for positive (import-dependent)
or negative (import—substituting) habit formation in the cases of consumer
nondurables and durables, respectively, and for stock adjustment in the cases
AO
of intermediate and capital goods.
Most of the capital formation coefficients fit to the linear model (Table
4, P^el B) are significant and the time trends negative (except for the
nonmetallic intermediate goods). All the price coefficients are of the correct
sign. In the metallic intermediate equation (line 5b), the substitution of
GDP generated by industry" for the income-and-time variables over-compensates
for the negative serial correlation and yields a significantly lower income
coefficient. This is to be expected since the negative trend in^ort replacement
is now included in the single income variable. The substitution of "new
construction permits" for the capital formation and time variables in the
construction materials imports equation (line 17b) also reverses the direction
of the serial correlation. Such changes may be expected if these alternative
variables lag behind the swings in the corresponding import cycle while the
capital formation variable leads the import cycle. The capital elasticities
derived from the linear form are almost identical to those estimated in the
log-log forms (Table 5, Panels A&B), The derived price elasticities, however,
are all generally weaker.
48See Houthakker and Magee (1969) for some discussion, but these models
are carried out more thoroughly in the analysis of household demand.
T
a
b
le
3
C
om
pa
ri
so
n
o
f
It
ap
o
rt
E
la
s
ti
c
it
ie
s
by
U
se
C
la
ss
fo
r
B
ra
z
il
an
d
th
e
U
.S
.
A
.
B
r
a
z
il
1
9
5
3
-7
0
(l
o
g
-l
o
g
)
B
.
B
r
a
i
i
l
1
9
5
3
-7
0
(d
ir
e
c
t)
^
C
.
B
r
a
z
il
1
9
5
3
-6
5
(d
ir
e
c
t)
®
(C
1a
rk
-W
ei
a
sk
o
£f
)
E
.
B
r
a
z
il
D
.
B
ra
z
il
1
9
2
0
-3
9
1
9
5
3
-5
7
(l
o
g
-l
o
g
)
(l
o
g
-l
o
g
)
(F
is
h
lo
w
)
F
.
U
n
it
e
d
S
ta
te
s
,
1
9
6
7
-6
6
(l
o
g
-l
o
g
)
(H
u
d
d
le
)
(H
o
u
th
ak
k
e
r-
M
ag
ee
)
E
la
s
ti
c
it
ie
s
T
re
n
d
{%
)
E
la
s
ti
c
it
ie
s
T
re
n
d
E
l
a
s
t
i
c
i
t
i
e
s
T
re
n
d
{
V
E
l
a
s
t
i
c
i
t
i
e
s
C
a
p
it
a
l
F
o
r
m
a
ti
o
n
P
r
ic
e
T
im
e
P
I
C
F
P
1
y
P
I
.
T
o
ta
l
li
q
}
o
rt
s
1
.8
0
*
-
.4
2
*
-
8
.3
9
*
1
.7
5
"
-
,2
0
-
7
.0
8
'
.9
5
*
-
.3
6
*
-
3
.5
0
*
1
.2
-
.4
2
.
A
ll
C
o
n
su
m
e
r
1
.2
9
-
1
.0
1
*
-
3
.8
9
2
.3
4
"
-
.7
2
"
-
8
.3
8
.3
0
-
.9
3
*
-
.5
8
G
o
o
d
s
3
.
C
o
n
s
u
m
e
r
.7
9
-
1
.0
8
*
-
.2
6
n
.
a
.
n
.
a
.
n
.
a
.
n
.
a
.
n
.
a
.
n
.
a
.
.6
-
.4
N
o
n
-D
u
ra
b
le
s
4
.
C
o
n
s
u
m
e
r
3
.0
4
*
-
.8
2
*
-
1
7
.0
1
a
.
a
.
n
.
a
.
n
.
a
.
n
.
a
.
n
.
a
.
n
.
a
.
2
.3
-
I
.
l
5
.
D
u
r
a
b
le
s
do
m
.
o
il
''
d
o
m
.
o
il
®
d
o
m
.
o
il
®
F
u
e
ls
—
-
,0
0
7
.9
3
®
-
-
.0
0
3
"
.5
2
*
-
-
.2
1
*
-
-
6
.
M
e
t
a
l
l
i
c
1
.1
7
-
.7
4
*
-
3
.2
6
1
.7
8
'
-
.5
6
"
-
5
.0
3
1
.9
6
*
-
1
.2
4
*
-
4
.4
8
*
.7
-
.2
I
n
te
r
m
e
d
ia
te
7
.
N
o
n
-M
e
ta
ll
ic
1
.0
4
-
.6
3
*
-
4
.3
1
1
.0
0
-
-
.5
5
-
2
.9
7
.7
4
*
-
.4
6
*
-
3
.0
9
*
_
I
n
te
r
m
e
d
ia
te
8
.
C
o
n
s
tr
u
c
ti
o
n
2
.3
9
*
-
1
.2
6
*
-
1
4
.6
2
*
Z
.8
8
'
-
.8
1
-
1
4
.5
7
"
1
.3
3
*
-
1
.6
2
*
-
8
.1
8
*
_
_
M
a
te
r
ia
ls
9
.
C
a
p
it
a
l
G
o
o
d
s:
2
.5
4
*
-
.6
8
*
-
1
2
.2
3
2
.1
0
"
-
.0
4
-
9
.9
1
1
.8
1
*
-
.8
1
-
7
.3
5
1
.6
-
.
4
A
g
ri
c
u
lt
u
re
1
0
.
C
a
p
it
a
l
G
o
o
d
s:
3
.1
7
*
-
.4
7
*
-
1
4
.7
1
*
2
.9
6
"
-
.0
2
-
1
1
.4
5
"
1
.6
8
*
-
.3
5
-
5
.9
7
*
1
.7
-
.4
In
d
u
s
tr
y
1
1
.
C
a
p
it
a
l
G
o
o
d
s:
5
.5
2
*
-
.4
6
-
3
2
.1
6
*
3
,3
4
"
-
1
.0
8
-1
7
.7
5
"
2
.0
8
*
-1
2
.1
0
*
T
ra
n
sp
o
rt
E
la
s
ti
c
it
y
L
-R
E
l
a
s
t
i
c
i
t
i
e
s
P
Y
P
(f
o
re
ig
n
1
.4
2
-
.8
8
e
x
c
h
.
o
n
ly
)
-
2
.9
(V
)
-
-
1
.2
8
-
1
.4
0
2
.6
3
-
4
.0
5
-1
.3
(I
)
-1
.6
(I
I)
1
.1
1
-
1
.8
3
-
1
.9
(I
V
)
.3
0
-
.2
1
-
2
.3
(
I
I
I
)
.6
1
-
.1
8
-
1
.3
(1
)
-2
.3
(
I
I
I
)
S
o
u
rc
e
s
:
P
a
n
e
l
A
s
T
a
b
le
1
.
B
:
D
e
ri
v
e
d
fr
o
m
T
a
b
le
2
.
C
la
rk
-W
ei
ss
ko
ff
19
67
,
T
ab
le
C
-4
B
,
p.
54
.
D:
F
is
hl
ow
19
71
,
T
ab
el
a
V
I,
p.
34
.
No
si
g
n
if
ic
an
ce
te
st
s
gi
ve
n.
E:
Hu
dd
le
19
72
.
cu
ad
ro
VI
,
p.
56
.
Ro
ma
n
nu
m
er
als
re
fe
r
to
ca
te
go
rie
s
of
fo
re
ig
n
ex
ch
an
ge
in
va
rio
us
au
ct
io
ns
,
wh
ich
co
rre
sp
on
d
on
ly
ro
ug
hl
y
an
d
w
it
h
co
ns
id
er
ab
le
ov
er
la
p
to
th
e
us
e
ca
te
go
ri
es
pr
es
en
te
d
he
re
.
Fs
H
ou
th
ak
ke
r-M
ag
ee
1<
JM
,
Ta
bl
e
6,
p.
12
1.
"M
an
uf
ac
tu
re
d
fo
od
s"
co
rre
sp
on
ds
to
co
ns
um
er
no
n-
du
ra
bl
es
;
"f
in
is
he
d
m
an
uf
ac
tu
re
s"
to
co
ns
um
er
du
ra
bl
es
;
se
m
i-
m
an
uf
ac
tu
re
s"
to
m
et
al
li
c
in
te
rm
ed
ia
te
go
od
s;
"c
ru
de
fo
od
s"
an
d
"c
ru
de
m
at
er
ia
ls
"
to
no
n-
m
et
al
li
c
in
te
rm
e
d
ia
te
g
o
o
d
s.
M
ot
es
:
a.
C
al
cu
la
te
d
at
th
e
m
ea
n
va
lu
e®
of
th
e
v
ar
ia
b
le
s.
b.
E
la
st
ic
it
y
of
fu
el
it
q>
or
ts
w
it
h
re
sp
ec
t
to
do
m
es
ti
c
o
il
pr
od
uc
ti
on
.
I U
J
U
i
I
-36-
Both sets of import elasticities compare favorably to the earlier Clark-
Weisskoff (1966) estimates of the linear raodel (Panel C), although the last
mentioned are less elastic, the price elasticities stronger, and the time trend
49
weaker than the updated coefficients.
The remaining entries of Table 5 allow us to compare the coefficients of
other import investigators with our own estimates. Fishlow's (1972) estimates
of total inports based on the log-log form for the period 1920-1939 (Panel D)
indicate a rough similarity of income and price elasticities for overall
imports, although he has found lower income elasticities for the subcategories
of imports. Since Huddle (1972) has specifically excluded any income variable,
his price coefficients estimated with monthly exchange data for 1953-1957
(Panel E) for similar categories are higher although not strictly comparable.
Houthakker and Magee (1969), fitting a double log import model with quarterly
data from 1947-1966 for the United States, find a slightly lower overall long-
run income and a higher price elasticity than the Brazilian case (Table 5,
Panels A and F). While the differences between the two nations* economies are
indeed vast, the income coefficients for consumer durables and metallic
intermediate materials and the price coefficients of consumer nondurables and
nonmetallic intermediate imports are stikingly similar.
49 ;
No significance tests on the differences between the two sets of
coefficients have been undertaken since the original income data used in the
1966 study have been revised.
The earlier elasticities had been estimated to forecast 1970 imports under
differing expectations of growth and tariff liberalization. See Clark-Weisskoff
(1967), pp. 20, 55-57. The set of projections which assumed a 7% growth rate,
lower tariffs, and continued import substitution made with data through 1965
underpredicted the actual 1970 import level by only 12%. Imports of fuels
were understated by less than 9% and metallic intermediate goods by less than
4^. Itore serious underestimates for consumer goods, nonmetallic intermediate
and construction materials may reflect misspecification or recent difficulties
encountered in the import substitution process. Minor overpredictions of
wheat and capital equipment for agriculture and for transport may have been
caused by the unexpected gains of domestic production with Brazil's new
receptiveness to international capital.
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V. Conclusions
The objective of this study has been to estimate long-run import demand
functions for Brazil which capture the effects of both import-substituting
growth and changes in the comprehensive level of nominal (tariff-plus-exchange
premium) protection for major inqjort categories and the overall level of
imports. We have argued that despite the difficulties inherent in this approach,
the inclusion of the index of comprehensive protection in the price variable
satisfactorily summarizes changes in the attractiveness of imports as an
alternative source of supply relative to local production.
Our empirical findings document the strong negative secular trend associated
with import-replacing development and testify as well to the positive and
elastic influence of the volatile growth of capital formation. The relative
price variable—the index of comprehensive protection relative to domestic
prices—yields reasonable coefficients, which in the case of disaggregated
functions, may be related to the level of processing characteristic of each
category of inqjorts and the availability of domestic supply.Among the
price elasticities estimated in the log-log model, the coefficients of construc
tion materials and consumer goods are the most elastic, while the capital goods
and intermediate materials equations appear the least price-responsive.^^
46
Leamer (1973), p. 447, suggests this conclusion on the basis of results
using quarterly data for the U.S.
47In the linear model, the few significant price elasticities follow the
same pattern.
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Those categories which exhibit both a high income and high price elasticity
suggest an import demand which is perhaps more compressible during periods of
economic recession and expansive during recovery, as in the cases of consumer
nondurables (3.04 and -1.08) and construction materials (2.39 and -1.26). On
the other hand, the categories of capital equipment for industry and agriculture
link a high income elasticity with low price elasticity (3,17 and -.47; 2,54
and -.68, respectively), suggestive of the role of imports in expanding
capacity and perhaps as well the difficulty in achieving local sources of supply.
We have noted in earlier sections of this study how, during the import-
substitution process, subcategories of imports are replaced by local production
and new import needs created. Imports once thought "necessary" or once required
in "fixed" proportions prove substitutable, while other industries once thought
"protected" or competitive, yield increasingly larger market shares to imports.
And the quantification of the terms of this very process, however accelerated
in Brazil, has been the object of our investigation based on the experience
from 1953 to 1970 and motivated by the prospect of facilitating useful and
accurate trade forecasts.
However in the Brazilian case, a number of developments have since inter
vened, and the urgency involved in applying a demand model to anticipate an
impending trade constraint has dissipated in the current economic eurphoria
surrounding the Brazilian "miracle." ^ferchandise in^orts have grown an
average of 35% per year from 1970 to 1973. Even assuming 15% real rates of
growth of capital formation and a substantial fall in relative price of iii5)orts,
the import functions fall far short of anticipating the actual 1973 level of
import demand. Models which attempt to account for the complexities of the protec
tive system may prove to be misspecified under such conditions of growth. New
considerations of political economy other than those factors studied here must
explain the recent rise in imports.
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The model we have fitted here is for the most part based on long-terra data
generated under civilian regimes wary of> if not openly hostile to, foreign
capital and periodically straitjacketed by import cutbacks, balance-of-payments
loans, and informal credit blockades, in short, by the consequences of the deficits
in the trade accounts. In the years since 1969, however, trade deficits once-
thou^t intolerable under the old rules of international policy, have been
casually offset by gargantuan capital inflows. The juxtaposition of even a
conservative set of historical import elasticities to an optimistic set of
export elasticities necessarily understates both the import responsiveness being
exhibited in the current pace of Brazilian growth and the resiliency of new
Brazilian exports as an increasing share of some expanding world markets.
The old trading rules by which commercial imbalances were once handled
have apparently been transformed in this new era. The critical variables which
determine import demand under this new reginie may well exceed the narrow limits
of the model proposed here which enqjhasize nominal but comprehensive protection.
The comparison of the sets of import elasticities estimated here for all
of Brazil (Table 6, lines a-b) with the export elasticities estimated by
Houthakker and Magee (1969) (line c) suggests an unlikely prospect for balanced
trade even should Brazilian rates of growth and inflation fall to be equal those
of the rest of the world. If, however, we expect the Brazilian miracle to
continue and if we take the higher income elasticity (line a) as the more
probable of the two income coefficients, then the prospects of a merchandise
balance are even more remote.
Note also in the accompanying table that Khan's (1974) import elasticities
for Brazil are almost the reverse of ours. His income elasticities of export
demand are higher and the price elasticities of import demand much lower. In
following the Houthakker-Magee (1969) procedure. Khan (1974) has taken no
account of changing tariffs and exchange rates in the in^jort price nodel.
For an extensive discussion of Brazilian export changes from 1969-1973,
see R. Weisskoff (1976). The increase in exchange earnings can be traced to
the expansion of new primary exports, such as soybeans; to buoyant world prices
for traditional exports, such as sugar, coffee, cotton, and hematite; and to
the rise of manufactured exports, such as iron and steel products, machinery,
footwear, and synthetic textiles. See Tyler (1976) for the employment implica
tions of expanded export of Brazilian manufactures; Baer (1973) on general
reservations regarding export prospects in Brazil, and Diaz-Alejandro (1974)
on similar trends for the rest of Latin America.
Imports, 1953-70
1953-67
Exports, 1951-66
Imports, 1951-69
Exports
Imports, 1951-69
Exports
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Table 6
Summary of Overall Trade Prospects for Brazil
Elasticities
Income Price
(a) 1.80
(b) .95
(c) .34
-.42
-.36
-.39
(d) .11 -1.69
(e) .45 -.08
Ttthp* Source and Technique
-.085 This report, log-log
-.035 Clark-Weisskoff, direct form
Houthakker-Magee, log-log
Khan, log-log, 2-stage
least squares
(f) .15 -1.32 -1.15' Khan, log-log, "disequilibriunf'
2-stage least squares
(g) .57 -.13 -.24'
Notes: a. Coefficients of lagged imports.
Sources: line c from Houthakker-Magee (1^69), Table 3, p. 115.
lines d-g from Khan (1974), Table 1, p. 688-9.
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capital formation and import substitution. A more expansive model may be
required for this phase of the Brazilian experience, one more analytically
incisive of her cahnging role in the international division of labor and her
seemingly more permanent entry vrLthin the Western trading and financial
community.
* * *
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Appendix Table 1
Import Indices by Groups of Commodities, 1948-70
Index of Imports
(1948=100)
1948-50 1951-53 1954-56 1957-59 1960-62 1963-65 1966-68 1969-70
|i .n Nondurable consumer goods 104.9 146.7 124.4 92.7 119.3 139.5 230.6 247.9|
1.1 Foodstuffs
1.2 Beverages
1.3 Drugs
1.4 Textiles
1.5 Books, newspaper, periodicals
1.6 Miscellaneous
116.4
59.5
131.2
98,7
100.1
59.3
177.7
57.1
260.4
38.4
157.3
42.1
150.7
22.2
235.9
5.6
240.3
15.3
111.1
20.6
164.2
4.4
200.5
14.0
149.5
18.8
225.6
3.8
181.9
20.8
177.6
5.9
286.2
6.1
171.2
23,3
235.3
22.0
785.8
• 5.4
259.5
36.6
279.7
18.5
704.8
7.0
292.2
35,8
87.9 103.5 26,6 27.9 17.7 11.8 17.6
30.81
2.1 Vehicles & accessories
2.2 Household appliances &
2.3 Miscellaneous
accessories
80.3
94.0
102.7
104.2
95.9
114.3
17.0
54.5
13.9
24.9
42.2
13.7
11.4
27.7
23.6
4.1
21.4
23.9
7.3
29.1
35.6
5.7
48.7
91.6
|3.0 Fuels, lubricants & petrol., derivatives 114.5 182.6 2i3.7 220.2 256.0
2/i.y 318.4
256.3
101.4
285.9
136.0
3.1 All fuels
3.1.1 Coal
3.1.2.1 Crude petroleum
3.1.2.2 Gasoline
3.2.2.3 Fuel oil
3.2 Lubricants
3.3 Other derivatives
[4.0 Intermediate metallic products
111.1
93.7
118.4
112.4
101.0
121.0
132.3
172.1
84.0
203.5
185.2
163.0
214.5
191.1
206.1
82.0
123.9
215.5
183.2
318.9
208.6
212.5
65.2
62.9
168.8
171.3"
241.6
248.0
81.8 170.5
(169.6)®(229.8)®(251.6)®(320.0)'
75.3 37.3 34.8 20.1
106.1 2.9 9.6
205.0 230.2 296.5 334.8
418.9 559.3 706.3 762.2
"15379 19375 215.4 309.9|
302.7
143;0
334.1
257.5
468.2
392.7
147.2
441.0
336.4
704.4
465.8
250.6
508.2
381.9
832.1
4.1 All semlprocessed 158.2 227.3 278.6 240.8 307.0
4.1.1 Ferrous semlprocessed 133.6 166.6 395.5 91.2 107.5
4.1.2 Nonferrous, semlprocessed 163.1 239.2 255.6 270.3 346.3
4.1.2.1 Copper products 155.1 188,8 204.8 200.1 280.8
4.1.2.2 Aluminum products 120,7 178,8 245.6 255.2 372.4
4.1.2.3 Zinc products 5,398.6 17,301.4 27,283.3 29,812.5
4.2 All processed metallic products 119.4 173. 4 174.1 111. 1 137. 7 182. 5 128. 2 233.2
4.2.1 Ferrous, processed 119.5 171. 2 190.1 123. 8 156. U 207. b 143. i
4.2.1.1 I&S plate & sheet 133.1 458. 3 1,034.7 1,026. U 2,253. b • - —
04.2.1.2 Tin plate 79.6 113. 7 138.1 98. 6 79. 1 53. 1 63. 60.3
4.2.1.3 Barbed wire & staples 238.5 294. 8 357.2 200. 7 360. 3 3b9. 8 279. 8
192.1
4.2.2 Nonferrous, processed 119.3 188. 1 66.1 25. 1 14. 2 12. 2 26. b 99.5
[5.0 Nonmetalllc raw materials & Inter, prod. 115.4 162. 5 163.4 151.,b 179..(J Ibb. 8 220. 9 284.31
178.2 298. 1 319.2 343..6 466.,7 466,,0 516.,0 493.3
5.1.1 Wheat 253.8 438. 5 488.5 514.,1 660.,2 717. 9 802.
. b 698.1
5.2 Semlprocessed intermediate 92.8 103.,9 104.6 69..0 62.,5 56..0 104.,6 171,3
5.2.2 Wood 188.9 225.,0 275.0 219.,4 161.,1 86. 125.,U
120,8
5.2.6 Chemicals & pharmaceuticals 125,0 147..9 186.5 143..8 149,.0 139,.6 215..b 289.1
5.3 Processed intermediate products 114.9 199.,1 172.8 202,.6 227,.2 171.,1 • 257..0 426.3
5.3.2 Chem. fertilizers, insecticides 161.9 257.,1 181.0 261,.9 461,.9 452.,4 795.,2 1428.6
5.3.3 Paper 95.2 169,,0 233.3 300,.0 257,.1 142,.9 176,.2 257.2
|6.0 Capital goods 102.9 165,,4 92.6 135,.7 llO, 61,.6 lb..4 137.61
6.1 Agricultural equipment 191.4 143,.0 69.7 33,.7 24,,2 20,.2 22,.3 52.2
6.2 Equipment for specific Industries 103.7 160,.3 86.4 98,.4 102,,9 56,.3 73 .i 100.4
6.3 Electrical machinery & appliances 96.1 180,.9 121.0 111,.7 146..8 105,,2 121,.3 225.3
6.4 Transport machinery & equipment 77.6 132,.7 63.0 162 .6 67 .5 23 .2 19,.0 78.6
6.5 Miscellaneous machinery & equipment 118.5 211,.2 129.8 150 .4 179 ,0 108 ,9 150 ,4 221.1
17.0 Sample Total 16V. 6 160.2 128.6 136.6 142.9 125.y ib;.y •m.'i]
Notes: a. Given In value constant U.S. $1,000 since 1948 Imports were negligible.
Sources: 1948-61 from ECLA (1964) and the following tables therein: Group 1.0, Table 12, p. 28; Group 2.0, Table 13,
p. 29; Group 3.0, Table 3.0, p. 30; Group 4.0, Tables 16 & 17, pp. 31-32; Group 5.0, Table 18, p. 33;
Group 6.0, Table 19, p. 35.
1960-70 from import sample made available to author by IBGE.
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